540
THE METALLURGY  OF GOLD.
The loss of gold in assaying in present practice at the Mint may thus be stated as :—
Volatilisation, Cupel absorption, . Dissolution in parting acid,
0-001 per 1,000.
400      „ •005
It is clear therefore that the loss by absorption in the cupel is alone worthy of consideration.
An increase in the percentage of copper in the assay piece is accompanied by an increase in the loss, as is shown in the following table, which, gives the relative surcharges obtained in the parting assay of gold-copper alloys of different standards ; it is compiled from a number of results obtained at the Eo}ral Mint:—
TABLE LI.
Standard of Alloy.	Surcharge on the Assay Piece per 1,000.
916-6	+ 0'6
750	-1- 0-5
625	+ 0-4
500	•o
375	- 0-6
The amounts of lead used were in accordance with those given in column B of Table L, p. 528. Table LI, as already explained, only gives relative surcharges ; the absolute amounts vary with the treatment.
The influence of the temperature of the furnace on the surcharge was pointed out by Koberts-Austen.1 The following table is compiled from the results of his experiments :—
TABLE LII.
Temperature of Furnace.	Composition of Alloy.
(a) Slightly lower than usual, . (6) Ordinary temperature, (c) Slightly higher than -usual,	j  Gold,     916-7  ( }   Copper,   83-3  f
Surd large.
+ 0'05
-  o-io
-  0-37
The loss of gold was found to be 0-645 per 1,000 in series (a), and 0-723 per 1,000 in series (6).
Eossler 2 has shown that the loss of gold in cupellation increases with the amount of lead used and decreases as the amount of silver is increased.
The author obtained the following results at the Eoyal Mint in 1914, by cupelling under precisely similar conditions as to temperature and draught the stated amounts of lead with 0-5 gramme gold, 1-054 grammes silver and 0-046 gramme copper :—
1  See Percy, Metallurgy of Silver and Gold, p. 275.
2  Rossler, Dingl. Poly. J., 206,185., each consisting of •:! grammes of lead, about 0*5 gramme of gold and about 1 gramme of silver. The amount of litharge volatilised and condensed was 70 grammes, and this contained 0-2143 gramme silver and 0-0012 gramme gold. The proportions of the metals present in the furnace which were volatilised and condensed were thus 0*7 per cent, of lead, 0-008 per cent, of silver, and (M)OUJ. per cent, of gold. The loss of gold by volatilisation of one part in a million is, of course, inappreciable in the assay. In other experiments similar results were obtained, the gold volatilised ranging downwards from (M)OOJ. per cent, to 0-OOOOC per cent. It is, of course, possible that a part of the volatilised gold was not condensed, but it is difficult to believe that as much as one-half could have escaped.
